^ • 09/424966 

i 420 Ree'd PCT/PTO 3 0 NOV 1999 

m m m 

*mm\Z, MOSFE Tf©^#^i?tia$tl^*#ftilfci 

5 zfzrazffiTtwjft&n t>*kz> tc tb <d mm jj&^m-t &<> 

m^u o s f e t a, ?- h mmiztviu-f zmfczmitz its 

10 NIOMO S F ETtli> tf — Mii^W V ^< )l> & Z> 

ENICMOSFETtlin-u^iK:, PlCMOSFET'Cli^'f 

3fci$#j{i#s#29f*^gr&siigiiis& l o g i ©mmiiJE^iarfe So 

1 og Hi, A^C^P 1, p2'^OA*inl, i n 2 
20 *<*n€n4i btlliPMOSFET (qp I5tfqp2) CD^^IhIK 

IS A Jj in 1, i n 2 # <€■ ft <€* ft # x. btl^NMOSFET (qnlS 



2 



[Fqn2) © B ?IJ 0 S§ # . ftj 12 £B *i ^ P 3tn - l/^^GNDtDli. 
7 >T > £ © Pel (C £ ft T « Jifc £ ft T *> *K A * i n 1, i n 2 <D 4> < 

t-5NAND0l§1:^^ o 

5 ^/:, 12 3 (i. ffeCDftfcSffiCffiSI&glllg&.l o g 2 ©S^EIKia 
T*5o d©HSI!8&log2(i^ BUfBA^J i n 1 , i n 2 T^ft^ft 
4^.^5PMOSFET (qp lS[Fqp2) © It ?ij [U > ^ >T U 
^;l/V D D®lil7^ > tai^^P 3 b®fflicmm&ti, frjiBA* i n 
1, i n 2 # * ft ft-5 x. £ ft £ N M 0 S F E T ( q n lStfqn 2) 

10 ©&?iI0g§;fr\ fjiettS^J^^ P 3 t n - K^GNDOII?^ >t® 
HKlgigcScftTfllJS;* ftfc ^ A^inl, i n 2 ©^ < t & i^-f ft*> 

0 S§ T £ o 

-hid!© J: -5 ^^#{$ifefe £ f&SliIS& 1 o g 1 , 1 

15 og2T'li, #MOSFETAM oOA^C^bt^oai^Ti^fStl. 
(DX\ _h^©i;-5(rNANDIlI{E^ J f 3 NOR|aI{l§(C4fla©MOSFET^- 
j^SttSo */c. ANDiaSSfiiftlfiNANDInli&KNO T08§ ( 2 fll 
OMOSFET3^f>^5) ^I^iJCiil, 0 R HI % li ffi IB N O R M ffi 
trNOTSIK^ig^Kr^iK-rs :ti:J:otlit'^0t\ -eft -eft 
20 6 i©MOSFET^^Itt^o bfc^-?t, — 3 © *t -5 © d 

^<©MOSFE TA<^S £^£©T\ ^#{*gtt©m»£©fa-t©l* 



3 

0ii:M$n^f t Atrial i- *;i/ffi«±(rj^fiE$n*y 

fi5c-r^S0 I (Silicon On Insulator) , SOS (Silicon On Sapphir 
©#MOSF ETO#iftl^3 >^ ? h?L£fr bTttSBtm^WKig 



#fgHJlK#S!fl 2¥*f*2Sg(i. ^Ift^tgt, ftj§5¥##X 

fria-r -f - i ju®«_b cubes** n> iiciit^sp, ni> 

fftfrffe^f ©HEMS© -> +• a - H7 x ;H^t, fjf£ •> + a - ^7 x 
10 ^fidJ&fifc***!. P, N l>f tl^ - JOIIIS "CI 2 OSS t 4 4 V 

CgitTI^i Itfffl RTfiBt U y-h^©A*t> - © ~> + a - 



5 



5 S^i^:t^tHo 2 tc^ SOI, SOSSS^ffli^^^J:D 
. Mfcfc XZfg 1 OS^OffifiLffi^fg^-r -5 d t^-e^ -2»o 

m^-z-ttti,, pm¥n$fcm?<Dy -xzmmamfet u ni*i 

10 ©A^Sira^irU P3#©3>^? ML^S^Cgiltf 2 ©A^S? 
t b. Kl"f v^SWC^ilbTffi^Sro^ t-T £ - tifiUH b^o 

C©*§^> P, N — *f ©MO S F E T© -5 t» , PM0SFETO7- 
X^iSmiiS^^ U NMOSFETOV-^^fiSftl^tU W# 
(DKM >*I^CSSUtttt* HfcCMOS^ 81 j£ d 

20 ©!U{®£. 2o0MOSFETtiit^a^f^, 

^cifc> ±ie©i 1 so'i 2 ^iftgtia-^t, mmm^frtt 

Ffci^'NIMfrlTO^ y ? 9 h*L£*K& l©A*^^i:b, N 



6 

OA^SJg^t U i^© KM fcH^iS^ fct5 - t^o 

C©*!^. P, N — itOMOS FET©9^>n PM0SFETO7- 
X^lifeittb, NMOSFETOV-X^ffiltif M# 
5 © KU-f >*SVMCgi^LTai* HfcCMOS^ >/<-^©«fi!c(Cfc 
1>T, PMOSFETfcitfNMOSFEToy- F^^tl^n^l 

2 ©A^Si 1 ^ U NM0SFETfciCfPM0SFETO3> 

Ufc^T. 2 o©A2l©Sf±2: fctif- +> *;U^«CD^*£®J*ffi3p£ 
10 atWStS^tCioT^ NANDS/:liN0R@^^iJEt6: t 
^-e#<5 0 :fti:«):ots t*T*li4o©MOSFET*SLfc:nb 
©IHi&£. 2o©MOSFETtilt^:t^-C^o 

^1'^/;, Jiga©^ 1 &0*|l 2 ^ttgeKfcl^T. ^SMxWtS 
2(;ii£gt£©J^£ — ft t Us NI^#M?0 K U>T >^ilHi@f 
15 £U. PI^i#3S : fOKU'f v^ftlftl^tU 

dgl 1 © A^ffil 1 tU M^©=3>^^ h?L^^C^2 © A^^-? £ U 

-©*§-£. 2 o©A^©Kte£ fctif- + * ;l^#cD^*fc&iRffi^£-ai 

20 £ 0 Z ft d J; o T\ ^*tli6o®MOSFET*Ilfc:nbOiBl 
2^0MOSFETtiit§Ct^t^o 

Xs _hia©^ i Rtfm 2 ^aufcggcfc^T. iiis^tiic^i 

ttof^^-^tb, Nl^iftl^O KM t U. P 




5 tiit^aciot, and * tz\zo Rmzz&m^L-t % ^ tfr-vs 

3o ;ni:J:ot, fi£3fET(i 6o©M0SFE bfc tl £©01® 

2oOMOSFETT^atSCt^Tl5o 

^^n^nA^Sf t b. testri^^ b/c^s[j©A^i^-^^A^-r § ^ 

10 t^ffS Ll^o ? u y ? ti iftc <fc ^t^i b rt: ffi S d H 8! © 

So l/^^t, 1 A* 1 HiA©ON/0 F Fifttli/i < , 2 

b ^ © i^bj r m & (w # 3 -c £> ^ -5 o 

20 13 1 *ISBJ!©£#fi«j#fllsJc£^-#\ 1 H$i#J©*#tt: 

H 3 li, Hi TTFiT *#{£f^ ©SjfP#-f£©tf&©#J£^-r /7 

o 



8 

m Ait, 01 G>m&&M.fttQizn&-r & 2 mmmo^mft 

05te> i4OV-V^BfiS0T*So 
0 6 (;U HI 4 OVI - VI$c&Br®0"C*> So 
5 0 7(i. ^ ©«j££^f*ttir||git-5#fi^Ji©£ 3 iljfaffl0¥*# 

0 8li, 0 7 OVI 1 1 - VIII$c&WfB5ia-efc£o 
19(i, 0 7 ©IX- IX^*lHft®0"r& £o 

0 1 0 te> 0 1 ~0 9 t^t^i?^ffl^§$iB|0$ 4 HHiffil 

10 ©a&siu»G>m^iiiBS0-e&£o 

0 11 (a) (b) It 11 0 -e^-rH&H8&©I&ft#t££^-r ^5 
0 1 2te> i 1 ~i 9 t/Tt^f^ff ^ffl^-S^^BJ©^ 5 i»^J 

©i&sisis&om^iiHiBSiaTifc <5o 
15 mi 3 (a) (b) it ii 2 -c^-rs&siasscDi&f^iRF^^^-r r => 

014(a) (b) <*. *&w<DWi Gmmm<Dmm\mft<owift ! ftn& 

015(a) (b) *mw<zm 7 mmm(Dmm®$&(Dm 

20 ^t/77t$)§o 

© nam kbit* £ 0 

0 1 7 (a) (b) (i. 01 6 T^-rna®»©»f^4$f!fe£jF-r ^5 




9 



01 8 ti. Il-i9 tVTtfi^^ffll^?^' 1 !®^ 9 1101] 

01 9 (a) (b) (*. 01 8 -e^-riftai5i8S©»^#t**^-r 

7 t' $> l» o 

5 020 (a) (b) li, o mifcM<Dmm®ffi(2>W)< / tm& 

& 7j< ir J* ? ~cfc &o 

021 (a) (b) *&WG>mi i mmm<£>mw\E\m(DW]ft ! &n. 

0 2 2 ti. iIEft^I^Ki©MO S F E T^^^fflt^Tff^^tfl-S 

io ^sm^©-^j^^t-mm[iii^0T-s>^o 
t& a in m cd ife cd m % ^ -r « m in s§ 0 r & § o 

&*M&mmir 5 fcSbcDS&cDjg® 

15 &mw%: x *d mm i~ m&ir % tab iz^ mtt(Dmwizv£^x cn&mw 

(D^mwm^- 1 ^^^^C^-rBrE0-efe^ o ^##f^ 1 li> 0 1 d 

n> cn^cDrBicDf- + ^;uM^5±(r, y-hiii6^^ttf-f 

mm 7 7&<^Jj!c£nT»fi!c£ft£iI)ir©MO S F E TCDfltigKfcl^T. t> 




1 0 



- F^T G ircD 4 ft £ W b T ^ £ 0 H 1 ©A^SS^T^^BSE 

, I N 2 £n*o tt*J. KU>f >- 7 -XPalCKiit^ KM > 

flSS^^^^T- 1 Cfc^t, NMOSFET x ;t/ 2 ^ PSCf ^ 
& n*) cDig^(C(i. A^J INI, IN2 OlliC^tS K U -f >m^SE 

io cdm#^> fcuifB 2 -e^-r x o i n 2 . -rt&t>*>v i 

;HS^7&MSBf± (L) t$> 0. froA* INI, Tttfr^y- MtS!A< 
(L) T*&£ t #© K U>f >*8fct± I LLt<£ ?K lUIBA^ I N 2 
(L)T'*t).^oA*INl (H) £ K 

15 :ni:stbt, A± I n 2 ^iiife (H) -e$> 0. ^oA^INl^ 

jgrnii ( D t^i: li i L«© ku>t >«ac^afgn. a^j i n 2 # 

iSS *tt (H) T & *K ^AilNl fcffiSfe (H) 

dCDJ;-5tw, ^bAA I N 1 CSltfe, A* I N 2 Olfi[^i9l>J 
20 7^ KU^T >I^^A§ < ^a-jTI^o Cftli> MOS F ETICfc^t, 

Tt5 etc: <££*>© -C&<5o 




1 1 



d <D 0 2 £ * A*IN2A<fit& (L) T & 4 t # K li % I N 

i «tt (H) x(±fs«te (D ©i^n-e&oTk. k u >r >*ae 

t*H*^ CttlMj-n if A2J I N 2 T^iSSfi (H) "CftS t § 
irii. A*INlC*tlt, iSSft (H) irfgHii (L) tT'KM> 
5 m%tlzX£te^fttkl± &o Ltcfr^X^ :Ol2®Mtlt A^J INI 

, in2^h \zmm\± (H) f^>-v -^m^m 

— »fF#-tt^0 3 © J; -5 K&jg-T* ai:J;ot, AAIN1, 
I N 2 cd^< t t> ^fn^- 2f#iSmte (H) t^U^'Ji, KU-f 
10 >- V-XfcW^ilU A^J INI, I N 2 ifik t>trffi;«tt (L) 

its izo&mm-r zwiit&n&.-t % a^t^ 0 

fffiICD#*f£5^ 1 Ci'^T, t 5 O^^mm^ 

^ AJ] INI, I N 2 (H) o>\s & lFi&m& ( L) CD U 

15 <;i/^liilti>^ tciot, itRt^ct^ti^o tt*^ pm 

OSFET C Btr IS x ;u 2 N S d jft & ti <5 ) © d (2 > c n £ 0 

ccDJ:?t:lt, ilCl^JtBtfc2oOA^ IN 1, IN2i:^lt 
lo£Dtli*^l#6c t^tl-Sfi 1 ^, lool^t'illt, 
20 ©^$£ftgte£0 3 :ii:J: o TS»Ei&YfcK&^ T^cDiii»jg£ft_h 




1 2 



© v - v3cm®r®0-e& t>> a 6 tiia 4 cDvi-vi5cffiBfMiaT& So # 

5 z. (D^mtem* 1 1 (i. ¥^f*£ffi 1 2±i:T%^il 1 3 #J£j££ 

^c: (DTmmmm i 3 -Ld^f*® 1 4 a<j&j££ n/c son 

^■^> 1 l^NMOSFETti^^CIt W. 

¥mfcm 1 4©#ii^iiPirfe^ ni ttt 5 fris v 3 is 

15 7^is$nti^o 

OIB W*fe»JBI 1 6i:ii, 3>j^n?Ll 7, 18, 19 ^B^$nT_h 
SB ^ /l/ffi^ 2 1 , 2 2, 2 3 ^^n^tlfjffi V 3 „ KL-f > 

20 taiaot, i±^^^;HEi2 i, 2 2,^^2 s A^-e-n-enfrs 

S^TGt^^o £fc N d ©HHIfeSIK 1 6i:*J^T, Iff 12 7 -- X ffi « 
3 J; K U >T >M*f£ 4 JK^©M«(C, 33 > ^ ? 2 0 fr&j&ZtlX 
([g 6 ^hs) 0 mBZ^m&M 1 4 (C&^T. d © =3 > ^ ? h?L 2 0 



1 3 

SH^#"Cifc 0 > c ©Mi& 1 4ai:J:ot, fjia =« > ^ 7 h 2 0 i:i 

gE_hSM 2 4 {iff 2 ©AA^tfeSilSf TWt/^c 

5 z © J: -5 ^jftiti:: J; o T, SOIM^M^T, ££>(~#^f*gl4 

£l±©i:-5(r. #HJfefl|(;U SOI, S 0 S fti£ © S1£_LT\ 
10 Oigli^i^^ill (7 4 KifcflsIS 1 5) CJ: oTS^fac: 

^nb, ntz&m*wtm.mmmizMo s f e t^js -e©M 

0 S F E T0#^#:|i*=J > 9 ? Y ?L£ ^ L T ^SU i It ft K g& UT 
15 oSFETf *©if^[pi±t^; t^T-§§ 0 :ni:iots fcti 

*mwe>m 3 ii^jco^t, la 7 ~ia 9 ci^^TUiBjttiiijyT 

20 ©ii^T^^o 

0 7 ~ia 9 Htjfas 1 t^tfiftt^ 1 1*120 4 -ig 6 -e^ 
-r^Mittst^ 1 1 t umt£ zmit 4 ?<Dffi&) -cm&-rz& 

^miZm^-S 1 ©»i6*^t* 0T*5 O 0 7 tilEffi It £ t) 
„ 0 8 itm 7 ©VIII- VIII^S»fffi0*e* 0> m 9 liH 7 © IX- IXScffi 




1 4 



3 3i, C©^>r x;l/^«3 3 i + n - ^ x 

5 3 4 ££»Bfl2fi£-rs J: -5 K L;fc£ffi*ffl^-5o hTi f £ > -f 

□ - ^ x 3 4 ftCKi, gr> * a - ^ x 3 4 © Jg ft £ f£ M f 

tl>5e BUf£'> + o - ^ x 3 4i:l±> Wk •> -r a - 0 x 3 4 

10 ^^©^mJg^iCD y-xii| 3 <fc t>* K u >f 4A<M$nt*J0 

mm&mm s 5 t^^-y^x 3 3 tom^mn ^n^m*. *> 

+ n - ^ x ;l/M^"Cfe -So 

15 Btjl£V-xM^3. KU'f^fi*4fcJ:a t y-MS7li, ffflf&H 

R37i:i)S§ftfc3y^n?L4 1, 4 2, 4 3 £^LT, JhSP/^ 

;UBE*M 5, 4 6, 4 Tl^nfht^WC^^ntl^o |tj 

IS + a - O x 3 4 {I ^ T „ frJIfi 7 - X 3 & J; K >T > 

20 d ©m^ 3 4a uffiMzmmmmm s 7 izmf&tstitz^ y ? ? h ?l 4 4 ^ 
m<tm 3 8^i^^t^§ 0 9 o 



1 5 

-(D^mftmT- 3 i c&^t. mtfj - xrnms & km ym®, 

4 (i. /c b%.lf> 1 0 0 n m *> J; V^mVamfefr 1 x 1 0 

20 /cm 3 JK±CJ&tft£ *U i* o - x 3 4 ti N ^©g£ £ 

1, 0 0 0 n m*> J: Cf^^ilg^ 5 x 1 0 16 / c m 3 ~ 1 x 1 0 xl / 

5 cm 3 cugjssn. -Lisffi^i^aiAM^ 3 5 (i. ^o^m^domm^^ 

frV- 2 bftZ>&£ & 5 0 0 n m~ 7 0 0 n m. 

**j 1 x l o 18 /cm 3 ~ixi o 19 / c m 3 Ci)S$n, t 4 -7^ ^ 
3 3 (i> 3 tim& £tf^&®mmfr%J 5x1 0 16 / 

cm 3 Cff^^n^o &M^©i££ & J: tf^Ffcfc^Jgte. cm: 

10 fecDTlitt^o 

3: /c. fjia^M^^^HIII^ 3 6 ©8S£ (£, + a - ^ x 3 4 

COWS IZ^ l>/f D-Ox^ii3 4tf^-70x 3 3 t©g 

oTJ^fi!c$nsSSJBi|g (iEiStr 12 ^ £ S ® ifl © -5 ^ - :/ 

:nc^lt, fjlE^M^T-^mH^ 3 6 VMS 5/ + n - i ;u 
3 4©^$t. ^->i-o-t7^;u^^3 4i:f^-7')x 3 
3 £©*££- (C J; oT^J&£:n<5£;2Jf iM bO&ftmizm l,K\,*m&lZ\* 
20 , 7*>r -:/^*;u«*3 3i©^21i:J;ot, iSt^f^o^ta 
->!7x;i/£«3 3 ffl7^S^e«Jtc#ifi-r 6 C idtttK ✓ < > f- * ;U - # 36 



1 6 

<£oT. HUiS ©I 4 6 "C^-T##^^^ 1 1©J: •?(::> ^-r-f-ffi 

ffi:^iS < > ffifinitt s o i il^ffl^s fir las lt^ti^i 

tg£ffl^> #m$n/i&i?^fl2J&Hi£«i::M0 S F E T^JjJcL, <€: © 
10 MOSFET0V - XSfi^fc J; K U >T >^«JK^O®«(w n > ^ ^ h 
TL^t&tt, ^tn-^x ;l/ffi#£fl-SB tl^Mi:Si LTSS tlti 

15 HOT ^*RS± L/T^-^^SO^gdOib^^RrtEt-r 5o *UT. *o 
MOSF E T©#^{fcH£ 3 >^ ? h?L*^LT^SBtB^fl<JCgE*a5b 
tlit bT^ffloIfg^ y-h^OA^JirC: ©^#{£®^©A^ i: 

l^*>. it^2A*s i mticom^^mm-r <s z mo 
mm\E\ffi$:mf& vtzm^^u^ mmm&<tiz &tz-?xz<Dmmm£fa± 
m&mz c t^T-t 6o soi, sosiig*fflt^*^j;n 




1 7 

mi cm. mfemT-T-fes m^o^zi^^^- 1 , 11,3 i£fflt^s 

5 Sf*fll£3Ff *K CMO S^^O^SHIi^L 0 G 1 ©SmiUi^ 

l2T^)So d ©ilifgL 0 G 1 (i. it^itPMOSFET (QP) 
NMOSFET (QN) fc^ffirt.-rfctK PMOSFET (QP) 
07-XTSP^^^Kil/ (Vdd) Ol^7^>tli^n> NMO- 
SFET (QN) (GND) ©SM5-Y > 

10 tiiS$n, SMOSFET (QPSC^QN) 0KU>f >TDP, TD 
N^*i:ffi^S^P3Cjli$n, y-hTGP, TGN^t:^10 

a^is^p 1 cii^n§it©CMo s w«- * ©at ^r, 

SffiSS^TWP, TWN*«i:l2 ©A^J^^P 2 CiitS <£ 
(C^^T. PMOSFET (QP) OA* INI, IN2 KU 

>saK©»f^«Ftiti, ia i 1 (a) -c^-r«fc-5tr^^$n-c*>o. m 

iCNMOS FET (QN) ©A* INI, IN2 izttir -5 KW>1 

sft©af^#t^ti. mi i (b) t'^tiacift^^nt^So -rnsrfr^ 

20 „ iMOSFET (QPSCFQN) ii. tfeCA^IN2 fri&mifc (L 
) © fcsKrtiBUftmEE ( 7*7 7 Kfetf * 8f #ft*{4 (H) J; 0 ft < 
. A*IN2 ^ftmti (H) (CtiHli[«£EA^ft«tt (H) 

«fcO<£<s ^offifcffc (L) <k $ ft < ti 5 <k -5 difcjes nti^c 
-tin© J: -5 (::mj&£ft/ci&SIIl&&L O G 1 Tti. A2j I N 1 #<£*{fc 



1 8 

(L) ffe5t§Cli> A33IN2 O^ted is PMOSFET 
(QP) (i#ifib. NMOSFET (QN) (iilBfL. m^OUT(ii« 
S<4 (H) t^^ 0 CfldStUT. ^USt (H) Tfeli t 

. A* I N 2 rtMSKte (L) tfeU^CPMOSFET (QP) 

5 iiU NMOSFET (QN) fiiMU £b2> O U T fiiS^ft (H) i: 
ft tK A*IN2feSIS (H) bftZ t, PMOSFET (QP) (i 
i&BJrU NMOSFET (QN) (i^ilU ffi^OUTJif&mft (L) 
t^^o K±0if^ltto5til0i;^:^^ AAINl, IN 
2^ifeCiSIS& (H) b £ (CO^ft^ O U T (L) t 

10 A^J INI, I N 2 < b fe^ftl^-^^ilfe (L) r 

*^i§Cli[li*OUT^Slt (H) t^-SNANDli'F^IStS 

[3* 1 ] 



I N 1 


I N 2 


Q P 


QN 


OUT 


L 


L 


0 N 


OFF 


H 


L 


H 


0 N 


OFF 


H 


H 


L 


0 N 


OFF 


H 


H 


H 


OFF 


ON 


L 



L/c*-<oT. Stli4fla©MOS F ET^^S^NANDIHK^, 2 

i©MosFE Tt^it^ z tfrxz. i ^^^/-c 9 ommtit&m 




1 9 



^*t'li4o0MOSFET^Il/cCtlb©@S§^, 2o©M0 
S F E Tt^It^ d fc^tiSo 
>£f§BjjcD£5 5 HJfcfciKo^T. 0 1 2tJj:^l 3 dlE-^TiBBH-r 

10 0 1 2 1*. &m*A<Dm 5 ^iJi#J©!IS®S§L 0 G 2 OI^ISBT* 
So C ©fiSHIS§L 0 G 2 (i. P, N-JtOMOSFET (QPSt/Q 
N) ^-ii^T^^^ ntfc t> , PMOSFET (QP) ©V-XTSP 
liA^KA- (Vdd) ©10.7^ >Ci8$ft, NMOSFET (QN 
) 07-XTSN(iD-K^ (GND) Oli7 >Cii$n, M 

15 fOKb-OTDP, TDN^^CffiilS? P 3 Cift^n^jSCfc^ 
T. ffii£<DmW®3& L 0 G 1 t^{«bTl^<5 0 Ul*^^ &©.£(! 
fc^ti/Aotl^o -r^t)*>. PMOSFET (QP) Of-MG 
PirNMOSFET (QN) ©IIS^TWN t^*CAA«^ P 1 (' 
gggisU. NMOSFET (QN) MGNtPMOSFET (Q 

20 P) OlfiS^TWPt^SCA^Sf P 2Cgibtl^o 

C ©ita[Il£&L 0 G 2 ©»ft<8t£ti. 0 1 3 T^-T J: 9 Cfftje 
Sntl^o -?tZt>*>^ PMOSFET (QP) (i. 01 3 (a) 
1" J; •? A* I N 2. -?t&t>*>V x ;i/Sf4^MSmti (L) i £ 

{C(iHM«BE^i«m^ (H) X OK < . WISA^J I N 2 ^ilfi (H) 



2 0 

(L) &0ft<ts;2>&5iz8Lfe£tiX\,*2>o NMOSF 
E T ( Q N) (i. El 1 3 ( b ) T^t<fc -5 K> A* I N 1 ( L 

) t £ d teBHSmEEtfKKfi (H) i: 0 S < . luieA^l I N 1 tit 

5 ssffc (H) -c*> s t # (c (i file bus mE^m IBS a ft (h) «£0*g;< 

b/c^oT. A 33 I N 1 ( L ) T£> £ t # Kte. A3: I N 2 

© u ;M;: i| HH! It . PMOSFET (QP) U NMOSFE 

T (QN) tei«L> HJ3J 0 U Tli.mm.iZ (H) i *Z & 0 ttz, X± I 

10 N 1 7&<i5aft (H)T(i. A3JIN2 (L) PMO 

SFET (QP) ti#iIU NMOSFET (QN) tiiUBrU ffi3]0 
UTtii^afc (H) fctt£ 0 $ £tw A3? INI, IN2A<tt>i: 

i^mfi (H) TiStlCli, PMOSFET (QP) liigBrU. NM 
OSFET (QN) (i^iib. #3} O U T lifSBfifc (L) t/£4, 

15 t4t)-&^ f IEi 1 J: ? i:, A* I N 1 , I N 2 # <t (:: Mm 

fa (H) T -5 t # CCD<3-£B3] O U T (±{&Sf£ (L) ttttK ^©ffcCD 
*^(C{±ffl3j 0 UTIillli (H) £t£& 0 - © <k -5 It t> £ fc 

. lUiBN C £ 0 

l>A±.<b& -5 C N ^HMJii. — Stir 

20 bfc C MO S -i >y<- ? ©flUSK&l^T^ PMOS F ETfcJ^C/NMO 

sFEToy- h^^n^nn ^ &m 2 oa*s^ ti, nmo s 

FETfcJ;C/PMOSFET03>i'^ h ?L & tl ^ tllH 1 & X O' 




2 1 



St5 :ti:J:ot, NANDi tz (i N 0 R Hlft ^USt & a^T^ 
-So CtlCi^t, t*t'li4o0MOSFET^Ib/c:n^©Ei 
2o®MOSFETtiSta:i:^T'^o 
^:^hj©^ 6 USSMCo^T, 0 1 4 (:: & T f# "T ft (£ £J Toil 
5 tQ-V&Zo 

&m 6 hmj-ci*. BtrizBo a i o -c^-rmmmm l o g i d& i^t. 

MOSFET (QPSt>'QN) © i& fE ^ 1± £ > ^ ft ^ ft Htf IB la 1 1 (a 
) & J;t>'l2 1 1 (b) (DX -5 dl&^-f § ©Tlitt < > 12 1 4 ( a ) J: 

0*0 i 4 (b) <d£-o izm%.~rzo -rut>^>, mosfet (qp&o* 

10 QN) (2, £ k IC. A* I N 2 £M&m#: ( L ) ti^tlCli, iiffim 
E^^^mii (L) X t)M < > ^oi^Uft (H) J; < . A* I N 2 
^Srnfi (H) "C£> 3 i £ (' (i> ifu fell fit mJE^fSmte (D i& 

AAINl T^Sfi (H) A* I N 

is 2 (Dmnizmm& pmosfet (qp) itmmL, nmosfe 

T (QN) (i^ffiL. ffi^l 0 UTti^mfi (L) t ft £ 0 £ At} I 

n i T^faste ( l ) -e& o > ^oa^i i n 2 frmmfc ch) & t £ 

PMOSFET (QP) tiigHftL. NMOSFET (QN) 
ilL, OUT (L) b+ZZ>o £ Zizttz^ X± INI, I 

20 N 2 # t df&mfi (L) T^^ilCli, PMOSFET (QP) (2 
^iib, NMOSFET (QN) liigBrl^ £B2j 0 U T tii^Sfi (H) 

A^J INI, IN2^H (Cf&Sfi (L) Tfe4i:#(CCD*aS*0UT 
• 7^«{4 (H) irftO, -ecOftisOW'&t: tiffin OUT*<te«{4 (L) t 




2 2 



2 ] 



5 



I N 1 


I N 2 


Q P 


QN 


OUT 


L 


L 


ON 


OFF 


H 


L 


H 


OFF 


0 N 


L 


H 


L 


OFF 


0 N 


L 


H 


H 


OFF 


ON 


L 



:0j;5(:bT, iilfrii 4iOMOSFE T##gttN OR 
10 2iB©MOSFETi: < koTliat5:tA< , e§So 

©01 2 -r^-rnaiHiisL 0 g 2 twSffl ^n^o 01 5 (a) «pmo 

15 SFET (QP) <DWiVfft&&mL. 01 5 (b) liNMOSFET ( 
QN) ©t&fF#tt£^-To irt£t>*>. PMOSFET (QP) (DV^Jl 
miiL (A*IN2) fcitfNMOSFET (QN) O * x ;l>«<4 (A* 
INI) t t> izi&Mii ( L ) £ t £ Kti. ^tifnoiiilll 
( L ) J;<)F5<. ^o^mti (H) J; <0 fS < 8!3£ $ *l> ^ 

20 t t> (c iff Kit (H) t^SilCB, BBMJE#&{£«ft (L 

Lf;im, 'AA I N 1 tfffiMtt (H) tfc5tli:ii, A^J I N 2 
OlfiCWIi:, PMOSFET (QP) (*Sg»rU. NMOSFET 
(QN) ti*at. aj^OUTIillt (L) ttt£o £ tz^ At) I N 



2 3 

1 ( L ) 0, A* I N 2 (H) "Cfc* 

PMOSFET (QP) (iiSKrb. NMOSFET (QN) ti^il 
ffi^jOUT(if£Si4 (L) t^r^o ^ bCSf^ A^J INI, I N 2 # 
tkCifgmfc (L) T*Stttr(±, PMOSFET (QP) (i#ilb 
5 v NMOSFET (QN) fiigHff U ffi^OUT(i«mfi (H) 

ti I N 1 , I N 2 # t fe-{c<S«te (L) -e*>St#(ro*ffl*OUT*< 
(H) -e©ffc©*§^K{i{gmft (L) t^SNORift 

01 6 ti. *mw<z>m 8 ns&#!©naiiis§L o g 3 ©smu^ia-e^ 

So CKD3&SHI8&L O G 3 NMOSFET (QN) O KM >T 

DN^^^l/^/l/ (Vdd) (DmM? 4 y k&m$ti, PMOSFET ( 
15 QP) ©FM>TDP^D-i/^^ (GND) 0li7^>til^ 
n. NMOSFET (QP&O'QN) © 7 - X T S P , TSN^*CtH 
*S?P3i:ii^n, y-hTGP, TGNi^C^lOA^S^P 
1 KJSScSn. SffiSS^TWP, TWN^#i:»2 0AAS^P2i:g 

CJ;-pt, PMOSFET (QP) OA^ INI, IN2 izftir 2> K P 

-r >m,ffi>e>M<tnmt, mi 7 (a) -e^-r -5 Kts^s-n-c*? t>> 1^ 

illNMOSFET (QN) OA* INI, IN2C^t5FH>I 
flfc 0 1 7 (b) T?^t<J:?(:at$nti^, 



2 4 

irtiivb^ MM O S F E T (QP&tfQN) A<tfei:AAIN2, "T 
^ * ;U*ifta<i£*ffc ( L ) HteSE#<ffi«tfc ( 

H) «fc0iS<#.5«fc-3(::Si!>£&*U A* IN2 (H) T*>£ 

tin*, mam £7^ it sate (h) <£0f&<> (D &<oim 

Lfc^ot, AAIN1 (L) TJfeiilCIt A*IN2 

OlfiCiHiC, PMOSFET (QP) (i#iiL. NMOSFET 
(QN) (iitirb. tii^OUTIiflft (L) ttt£ 0 A^J I N 

1 # ift Sfi (H) T *K AAIN2^fiiii (L) "T? * S t # . 
10 PMOSFET (QP) (i^iit. NMOSFET (QN) (i«U 
mtl 0 U TtifSmfe (L) £tt* 0 £ A* INI, IN2A< 

fcfcKiHrSte (H) "e£>3 ir^Kli. PMOSFET (QP) tii&Bftb 
> NMOSFET (QN) (i^iib. {BAOUTIillt (H) t/«£5 0 
Lfcri* o ^ 3 T^t J: -5 A^J INI, IN2^H CiSSte 
15 (H) -e& -5 t # IZO&mjj 0 U T (H) «t # t) . -£©ffc©^ 

^(Cliffi^i O U T(ifS«j± (L) tneoT. ANDIMff^Ct^i 

[35 3 ] 



I N 1 


I N 2 


Q P 


Q N 


OUT 


L 


L 


0 N 


OFF 


L 


L 


H 


0 N 


OFF 


L 


H 


L 


0 N 


OFF 


L 


H 


H 


OFF 


ON 


H 



2 5 

CtDiacit, fiesfc&ffi-CiB^fc «fc -5 ia6i0MOSFET 
tiU^nSANDIIBf^ 2iOM0SFE Tr^Sf £ - fc*<-C# 

'S o 

V^fSm^iS^t h^SCll (DAlJimJ-t U PI 

ItKtiaot, ANDtfcliO RiaS§^ll^-r 6 :ti<?§5, 
10 ;ni:J;ot, S6*-Cli BoOMOS FET*Ibfccnb©@K*, 
2OCDM0SFE Tt^ttS d i#T*£ <5„ 
$|gB|0f gUJIiCo^T, 0 1 8 J: CK IM 1 9 Ci^^tiftB^t 

0 1 8 (i. *3SHJ§©£ 9 Hffi^©HS0ft L O G 4 <DS^ISI&ig-e& 
15 -So u®HIIBLOG4-eii, NMOSFET (QN) ©KU^>T 
DNhfc'WUOU (V DD ) 01i7>f >i:gi$tl> PMOSFET ( 
QP) 0FU^>TDPIin-i/-\i (GND) ©Si7^>i:g^$ 
*U SfOV-XTSP, TSN^SCfflAJS? P3i:gft$n5^i: 
&^T, m&(Dmm\£l%& L O G 3 tMM lti^ fl L^L#a<£. 
20 .SCfcK^iot^S, -T^^-^s NMOSFET (QN) <D Y - h 
TGNtPMOSFET (QP) Oifi^TWP t^*CAi]^P 
1 Cgftl, PMOSFET (QP) ©y-MGPtNMOSFET 
(QN) OlI^TWNt^*CA*S?P 2i:gibtl^o 



2 6 

SttTl^-So -ft£t>?>. PMOSFET (QP) fcU 01 9 (a) "Ctf 

ti^f:, a^inu -rtz*>*>*j * JimiiLfri&mfo ( d 
k (H) j: <9 & < . itrseA^i i n i ^mma. ch) 

t #{i(ifiiema«EE^fjiasm^ (H) j:o®<. ^oisati 

5 (L) J: 0 i5 < -5 «k -5 titl^o :tif:*fbt^ NMOSF 

ET (QN) li. HI 9 (b) "Cj^-f J; -5 d % A^J I N 2 ( L 

) Tfe^tl dteHMIE^i^Bft: (H) J: < . fifiEA* I N 2 # 

i^m^ (h) t?*>* t ^ ^itm^mmmjE^mm^miiL (h) 

10 Ifc^ot, AAINl (L) "C*4t§i:ii, A*IN2 

© K ftl . PMOSFET (QP) fi#ilb. NMOSFE 

T (QN) temffiL, ffi2lOUT{ifg;«li (L) 0 A^l I 

N 1 (H) Tti. A* I N 2 (L) tfci^ PMO 

SFET (QP) te*?:iib. NMOSFET (QN) (iitirb. fctl^O 

15 UTIiiS«tt (L) b*lZ>o £ t>iz£tz > At) INI, lN2^i*>C 
(H) -e**i:§(C(i, PMOSFET (QP) l±it»rb> NM 
OSFET (QN) (i^ilb. ffi^OUTtii^Kfc (H) 1 1£ 3 0 

fnj:t>^> fulfil 3 t^fj; -5 A^J INI, I N 2 # t (Ci^S 
& (H) ttCCD^ffis&OUTliiSfEft (H) itt*K ^©fte© 

20 «^{ctiffl*OUT{ifS*^ (L) t/^, c © J; -5 d*tJ& It £ 



*? J: t>'NM##f*^©n >^ ? f?L^#i:$2 ©ASSIST- i 

;tii:J;oT, S£3fc-C{± 6o©MOSFET$It/::n^00JS^, 
2OCDM0SF ETT'iat-5 It^l:^§ 0 

ii 0 -e #> £ o 

H 2 0 f±. #|gHJ3©3ll 0 ^Sfi#J©Kft#1££^-r ^7 - 

©i&fp#m(i. Htr ize cd la i 6 -e^-riftsieiisL o g 3 tcaffl $ n*o n 

20 (a) liPMOSFET (QP) © If fF # f£ £ S L> 0 2 0 ( b ) 
liNMOSFET (QN) ©i&fF#'l££^f- 0 b/c^oT. MOSFE 
T (QPRtfQN) ©t7 i -T^t>^A* I N 2 ^ t kCfSSft 

i± ( H ) J: 0 16 < . A tl I N 2 # M Sfi ( H ) X h % t # C li % Bl 4& 8 
EE#gE<£*fi (L) ck < ft* <k -5 Kta:££;ftT^.So 

itlCioT, A*INl*<Sltt (H) Tfc5i§i:i4, I N 

2 ©SftC&llHiC. PMOSFET (QP) tiaiBfL, NMOSFE 
T (QN) (iafilU tHAOUTIiSlt (H) ^i5o A^3 I 

N 1 ( L) Tfe 0 . K-h I N 2 (H) Xth & t £ (r t> 

. PMOSFET (QP) liitHftU NMOSFET (QN) (i^ii L 
. ftjj 0 U T (iiS«fi (H) fctt S D £ £K A^JlNl, IN2 

frb bizl&mtiL (L) ffe^t^Cli, PMOSFET (QP) 



2 8 



U NMOSFET (QN) (*it®rb, £B;*J O U T (L) itt 

<5 o 

ttt*3^, $4 WJ;?i:, INI, I N 2 # £: t> KMte ( 
L) t*5i#i:o*m*0UTM«tt (L) t # <9 . 
5 i:|±aj*OUT*<ilttt (H) i^SORlff^IItSct^Ii^ 

ft &o 

4 ] 



I N 1 


I N 2 


Q P 


Q N 


OUT 


L 


L 


ON 


OFF 


L 


L 


H 


OFF 


0 N 


H 


H 


L 


OFF 


0 N 


H 


H 


H 


OFF 


0 N 


H 



:0J;^:lt, Bui£© -5 dil^T ti 6i©MOSFE TtM^ 
15 ft30R®8££. 2 fflCDMO S F E d 

ii 0 & £ o • 

02 i ti. *m*M(Dm i i ^ste0d0»fls#i4£jF-r r ^ *k itr 

8-e^-TISrSlflIS§LOG4(riiffl^ft^o 02 1 (a) liPM 
20 OSFET (QP) ©i&fp#1*fe£^b. 02 1 (b) (i NMOSFET 
(QN) (D&ffftn&m-ro 1rtzt>*>, PMOSFET (QP) 0 ^ * 
)im%L (AAIN1) , fciCfNMO SFET (QN) (DO * ( 
A* I N 2 ) rt-qgmte (L) KHfl*EE#grte*& ( L) J; 

0i^<. ^oiS5«{4 (h) <i^is</j:o> mm^ 3. Jirm&fcmm®. (h 



% 4» 

2 9 



b/c^oT. INl^Rltt (H) -C fe S t ^ tc ti . A* IN2 

©mtedasBH&K. PMOSFET (QP) (iiSBfb. NMOSFET 
5 (QN) fcB^J 0 U T(ii«Ki4 (H) tn£^o A* I N 

1 ( L) 0. A* I N 2 3&<SS{4 (H) 

PMOSFET (QP) (iilBftU NMOSFET (QN) li^ilU 
Efl^OUTiilill4 (H) AAIN1, I N 2 # 

ir&Clf&Sft (L) ?*4t^Cli, PMOSFET (QP) (izfii L 
10 . NMOSFET (QN) tiiSBfb. m O U T fi {& mf± (L) tt£Z<> 
-?ttt>*>^ m^m 4 W<koC, A* I N 1 , I N 2 # t t> CUSS, 
(L) T*5iii:o*HJ*0UTA<jittt (L) t # tK ^©ffe© 

15 J£J_L© J; -5 C _biB©0life0!lti, y- h & J; n > * ? h?L^^tl^' 
tlAJltm^t U ^n»y^^^cJ;oT*05(w|^a3©]Rn/cfllSB©A^ 

^tl^*.. 1 A* 1 ffl*OON/OFFift"Cli^< % 2A^3 

mmmttzitmmmu. # & m © & as 1*3 & £ w ^d-r * 



3 0 



3 1 



m m © cs is 

10 ifti^o 

~t&mmi±, & kbe cd v^oi^mm. Lrm^mn^m^ & m &m i ism 
n r ft t) > 



3 2 



^2 A^^^i^o. m#© kh- ^ss^ lis^tcsis^nTaj^s^ 

15 7. _Lf£CD#^##im^ -tCPIflftf^fc iCFNIfift 
t ft 3 ft #31 4 !fii£©¥#te§£^o 

2 a i&aa^ t # k t* me « be *<i$*f4 j: of£< aofsmftj; 



3 3 



9. iiSBPM^f**^*? J: ± IB N S» 4* # # 3m* . *C JiiBO 
& 2 A^SS^tefc&cD £: # dtigHftSEE^ftmfti: 0 ft < . -t§£©S£ 
2 AA«^iSf*ti:ot £ (*BIMJE*<ft*{£ J: 0 i& < Jaof&Bfii: 

5 t>&ft<tt£J:-5 iz&feznxi^&m&iM. 7 iaiic©¥^f*£iSo 

-LIEPM^f*^© 7 lift ft. ±ENI¥ 

*<*^©7-;*S^i;:tiffi«fta<gfc&£*u _LI£PM#*^^^©¥ 
10 - hS^fcitfiENI^iftf^OSiS^liSt^Cg^^nTl 1 

15 ftm-^^tK 

3* #3^© V-XSg^Kl* S*U -iiiePM^^^^T-©^ 

20 fri^©l«?(i5l^:Si^ntI2A^S^t4^, itOKU 

1 2. _LaBPI9¥#ffc^ti. JiiEOlll 2 A:fc«^ £ # K 
tiHMBE*<ft*{fc J: *9 ft < . -LIBcd^ 2 A * «S ^ ft * ft © t # K l± 
Hte*Ej5r<ft*ft J: <0i& < fiofgSft J: *} & ft < 6 J; o izmmzttX 



3 4 



_bieNM##i*:^T-(±. Jhf£©fS 1 A* t^Ctiif 

5 mm i o ie^©#^^^So 

izmmm.j±ftmm.itr.£ o s < . _hie©!g 2 a^ss^-j^s***© t # «r « 

10 _LIBNM##frm^(i> J-fe©fl 1 A^Sg^tefcft© t £ (wtiHIS 

SEE^Smfi <£ 0 S < . _tie©ifi 1 A^^T-^r^m^© t^CliHlll 

1 1 iem©¥#fr^g 0 

15 0^2 A * SB ^ t § (' iig8ME7&<i£«& J; (T) & < fio^m 

0 f& < . _hfe©!£ 2 Ai&iff^iftMft© t £ d li SH6 * EE # US; m 

1 5. ±£PS#*f*^:fc<£ CJ^fENM^f**^*. -tie 

(Dm 2 A^sraT-rt-qgmfc© t § d (£gnemE#-M£m& t? m < aoss 

0 f£ < fts n&jgSftTi^ssit*^ 7 feiS©^##gEgo 

1 6. l^PI^i^i^fc^^iENl^i^tT-l^ 5£d> _ti£ 
©^1 A:fcS8 : ?-*J<ktf-blE©f& 2 A^Sf Mnfeiltt$>§ t^C 
1*. *n-en©Hffi«EE^<£«(4J; OS < fioiftattJ; t)<B< > -tie© 



3 5 



. HlfiSEAMSm^ J: (5® < 5 J; -5 CKJeS nT^€>it^^ 1 0 IBIS 
5 ©Sg 1 A^ig^fe cktf_hfB©8l 2 A^iS^ffift MSmfiT* 3 t £ ir 

^ i a^ss^*? 2 A^jBT-^MnfeiasafftT'fes t # ci* 

„ HMEE^flsstt <k < -fx z & -5 Ki&^ftT^&ijt^ i i iaia 

10 l 8. _hl£©###^3l^(i. -^OPI^i^feitfNS^i 
20 ^mitm?-® Y\y* >fiS^(rii<£Stt^#l*&$n. M#©y- hig^li 



3 6 



©§£2 A^jiS^tfMffc-Cfc 5 t # Cli, BlMffi^ftSteJ: <9 ft < . 
_hBJ©& 2 A^^^ftSte-efe £ t # Hft*EE7&<ft«ffc J: <9 f£ 

< fioflSmt&i: 0 ft < # 6 £ -5 CSl!t$ntl^Sff*^ 1 8 faifc®^# 

5 2 1. ±IEP32¥*#^fc<fctf±iaNS¥#f*^ti> *tw. ±f£ 
©S£ 2 A^ig^&fcteTfcS t § (it*. HfilE^illtJ: 0 ft < . 
_hi£©!g 2 A^SS^ftStt-Cfc* t $(-(i> Hffi«E#ft «<i J: 0 f£ 

< Mofsmti cfc o ft < # 6 J; -5 tcg*^ nr i^s^ 1 9 iem©## 
10 22. ±.m.(D&¥mwm?-{t, -^opififtt^fe^^Ni^i 

±f2NM#*i{£i?-?© KM ^S^K 14 ft £*U -tlBPM 
^SM**^© KM >^^(K±f£«f4^#t^$n. -LfBNM^f*^ 
©y- h^^fccfcC^JisBPM^-^i^^T-^Sffi^sT-tiSV^twS^^tlT 
15 ilA^SB^t^^ _biSPM##^^T-©y- h^T-4o JcO'JiieNM 

KM >^^{4S^C^^^nTad^^^ fcttSflf^ 1 

©y- h^^fc^^JiiaPM^^^^^cs^^^iiS^c^^^nr 

» 1 Aljn&'kte tK -LIBPM##f£^©y- h Jft^*? «k tf±SBNS 



3 7 



^ So 

2 4. ±iePS3^#{*^T-(*. JiIB©S£ 1 A^^s^^igSti© b £ iz 
5 (iUfftlEEE^Kiafi X < . _hie©H 1 A*^^^i^«i4© i £ Cite 

±iSNM*#ft^^(i. Jbf£©!£ 2 A^^^^fSS^© t £ d (2 69 tit 

KE^smte «fc k> m < . ±ie©m 2 A^Ss-^iftKfi© t # ciiiti 

10 EE^^ffifiJ: OiS< Sofsmtii; 0 S < ft 6 J: -5 CIS^ $ tlX if 

2 2 lamo^^^ggo 
25. JitePM^^^^^ (i. .tm<D& i Aiiffi^fri&mtiLo tsiz 
i*mmmi±ftmmtiL£t)m<, ±fa©n 1 A^^^sft©.*: ski* 

Hffi«EE^^«tfe J: *) ffi < fio<S*fe«k OfcitKtt^J:? d S!: 5£ & ft T 
15 ^-5t*tr N 

mjE^i^m^i: o ft < > _bia©^ 2 a^as^r mte© t £ in* sans 

JE#i$Wte<fc OiB < fiofgmtiJ; 0 & < te£ ? tr 5£ £ ft T £ III 
2 3 ISa©¥#^^So 

©H 2 A^SS^^iSWfftT** <fc # tc«, H«[«BE*<iS«ffc«J: 0 ft < -& 
oftUft J: 0f&< , ±iB©^2A*4H : F^i«*ttT*St#(r(i, Hft 
* BE J: < ft & <fc ? Cit^tlt^^il^l 1 8 fe*c©¥# 



3 8 



©II 2 AtimT-^i&mitX^ Z> t # KfcU Hit J: 0 < K 

oi^mfiJ: (3<g< > _h!2©Sg 2 A^$ro«^«f£-e£>£ 1 1 dti. Hilt 

BEE^fgm© & k> is < ncs 9 Ki&^frT t^st^ i 9 iem©#^ 

5 ft^to 

2 8. ±Mzpm¥mtem*& ^tft^Nm^m&m^ii, _hse©m2 

< . ±ia©^ 2 A^i^^i^ii© t # C(iHfS«|±^MgKtici; ^) f& 

< ft & & o tzmiEz nxi^zm&m 2 2 i£*Sc©#^^^M 0 

10 2 9. ±l£PM##ft5t^:fc £tfiiiaNM##f*^(i. _hf£©Sg 2 

is < N _hie©n 2 A^^^-^i^m^© t % iztemmmfrfri&miz £ <o <& 

< ft & =k r> c^t^nti^is^ 2 3 §em©##ffc^e 0 

3 0 . 

^SSst;©##f*:|i 
fjis#^ftjf p, N^-rna>ffe3rcD#«ga;T£ 2 © 

20 asttt* v - <t 3 ©mst^-5 Ku>r>i«i, 

fria v - xii t iue k u >r >®« t offliz tiz f- + * 



3 9 



5 3i. ^mi&mmt, 

io iirie-> i- a - ^ ^ Jimi&ft^fef&z n, p, N^tn^-^©fii 

15 filler twUM^JiKl^^ftS^- Mftilt, 

20 -f a - >t; ^ yufl^^c. y - x ffi^ & J: K U > J£J ft 

3 2. illit^iSciittci^^-jlfH, PI¥#(*i?o 



4 0 



3 3. fll^^ilCf SttOf ^^-^t PIMftf^O 

10 KM U PM^fcttH^ © KM 

U mm®?- h^*(rm 1 0A^]^?t U i^#0=i y $ t h?L£* 

3 5. #*M^#fflSKi£ffi14©^£--** t U Nl^ifti^O 
15 Kl/>f>*StttiStL, PS¥?I*{*3I-?CD KM >£<£Sffc@5££ 

Cf5 1 (DAlJlm^-k b. Plfifti^Of - hi'i^NIMft^ 
©3>^^ ML^*C^2 OA^J^^t b. ffi#<Z>KM:/£#Kaj;& 

20 3 6. ±§EY- h*J <£tf_tIE=i ? h?L^^n^tlA^^s^ t U 

~ 3 5 <Di^?nfrizmm<D¥mfamm<z>mwji5feo 



4 1 



V * ^ ( 2 ) |*3 ( 3 ) tKH ( 4 ) 

ft. fro-eft £©ffi#lffl©^ + (5) _hK. Mfe»ffil (6 

) &ithx?- hmm ( 7 ) ^iis^ns^i*^ ( i ) tr&^x. 

m&mMMi^&BL^ #l?«i:y-xli (3) fc^FW>I« 
( 4 ) JBJfl-©^#-eJIH*6iil£K =» > * ? h ?L£BJ£ U f - + 
( 5 ) 5£ffiS£i^ (TW) ^?lffi-To CftK J;ot, Y- hm* (T 

G) t^StM^ 1 (TW) t©2o^A*it^2A*l ft * ©if -J- £ 



1/19 



m 1 



1 

X^lINI 



3 v-x^ii^ 




1 



TD 



XtiIN2 




A/19 




• 



6/19 



m 10 



?Vdd 



LOG1 



IN1 



A 



TGP 
TDP 
TDN 

TGN ) 



a/ 7 

TSN 



Vwp 

6C 



OUT 



JWN 



7^7- GND 



P2 

— llN2 



8/19 



LOG 2 




IN2 



7tT GND 



12/19 



m 16 



L0G3 



P1 
Nli- 



9 Vdd 



TDN 

° N N4 X 



TGN / 



V 



TSN 

TSP 
TGP \ 



TWN 

J 3 



OUT 



TWP 



QP / 
TDP 



7*7 GND 



14/19 



L0G4 



TDN?^>D 




TfT GND 



15/19 





16/19 



A r- 




<0 




18/19 




19/19 




